The performance of Space-Based Radar (SBR) 
Introduction
Space based radar (SBR) because of its height can cover a very large area on earth for intelligence, surveillance and monitoring of air, sea and ground moving targets [1] [2] [3] [4] . Once launched into orbit, the SBR moves around the earth while the earth continues to rotate on its own axis. By adjusting the SBR speed and orbit parameters it is thus possible to scan various parts of the earth periodically and collect data. As a result, targets of interest can be identified and tracked. For looking down mode, it is needed to mitigate the clutter present in space-based radar returns so as to obtain target range and velocity Information [5] . Several papers [6] [7] [8] have proved that space-time adaptive processing (STAP) is the best method for clutter mitigation. Space-time cutter simulation and clutter characteristics analysis is the basis for STAP [9] . Therefore, establishing a feasible clutter model for Space-based Radar is very important for studying the clutter characteristic and STAP techniques. This paper mainly discusses the clutter model and simulation method of SBR. First, a brief Section on satellite geometry and effects of earth's rotation provides a basis for clutter simulation. Next, we detail discuss the calculation method of the space-time clutter spectrum as seen by a pulse-Doppler radar from a space platform. Finally, we plot different space-time clutter spectrums and clutter angleDoppler traces for some different configurations. Some suggestions are given as well.
Clutter model for space-based radar

Radar-earth Geometry
An SBR located at an orbital height H above its nadir points has its mainbeam focused to a point of interest on the ground located at range R. Radar-earth geometry is shown in Figure 1 . A represents the SBR, and B represents the nadir point. The point of interest D is located at range R from B along the great circle that goes through B and D with C representing the center of the earth. 
From the triangle ACD we obtain the relation of the slant range, grazing angle and elevation angle 
The effect of earth's rotation on the Doppler
Consider a space based radar (SBR) at height H above the earth on a great circular orbit that is inclined at an angle i  (with respect to the equator). SBR's is moving with velocity
 is Kepler factor, 3 2 3986011.58 km / s   . In a circular orbit and this contributes to a relative velocity sin cos
If r T represents the radar repetition rate and  the operating wavelength, then the
As the SBR moves around the earth, the earth itself is rotating around its own axis on a 23.9345 hour basis in a west-to-east direction. This contributes an eastward motion with equatorial velocity of 0.4651km / sec e V  . Figure 2 shows the satellite in earth projection profile. Research [10] has proved that the modified Doppler frequency that consider the effect of Earth rotation to be. 
Combining (8) and (12) we obtain the modified Doppler to be.
Space-time clutter spectrum calculation
For SBR, the Earth's surface is the major source clutter and is the only type of clutter to be considered in this paper. Ground clutter is distributed in both angle and range and is spread in Doppler frequency due to the platform motion. In this section, a model is developed for the ground clutter component of the space-time snapshot for a given range, and the properties of the clutter space-time covariance matrix are considered. Finally, we give the method of minimum variance spectrum calculation base on the clutter space-time covariance matrix.
Clutter covariance matrix calculation
The SBR antenna is a uniformly spaced linear array antenna (ULA) consisting of N elements. The radar transmits a coherent burst of M pulses at a constant PRF 1/ We are now in a position to quantify the total clutter return from a given iso-range ring. Assuming that the i th clutter patch at a normalized angle, i  , its spatial N-dimensional steering vector i a is given by: N is the total number of clutter patches in the iso-range ring.
The clutter space-time covariance matrix is: 
Minimum variance of the clutter spectrum calculation
radar frequency is 1.15GHz, the antenna array is uniform linear array with 16 elements, each receive spatial channel collects 32 coherent pulse, the PRF is 125 kHz. If the space-time clutter spectrum of space based radar can be same as figure 3, the clutter suppression using STAP algorithms will get good results.
Actually, the power aperture (PA) of space based radar is limited, and the target is very far away from the radar. The slant range between radar and target is 600-2000 km with the height of 500km. So radar system designers typically use a wide pulse in order to detect the far distance target. So, the PRF can't be high. At the same time the target's speed and range need to be measure. But rang and Doppler are ambiguity at target detection of long rang and very fast speed as SBR applications.
Generally, SBR systems use medium PRF waveforms to measure both target range and velocity accurately in the presence of clutter. Suppose that the PRF is 30 kHz, others simulation parameters are same as up. Figure 4 (a) presents the space-time minimum variance (MV) clutter spectrum with PRF 30kHz, Figure 4 (b) presents the angle-Doppler trace with PRF 30 kHz. Target power will compete with clutter ridges. SBR using a single medium PRF generates highly ambiguous range and Doppler data and suffers from a number of blind regions in range and velocity.
The non-stability of clutter and the ambiguity of range and Doppler will degrade STAP performance significantly and should be compensated. 
Conclusion
This paper introduces the clutter model of SBR with the consideration of earth's rotation effect. Base on the model, we get the space-time clutter spectrum and clutter angle-Doppler traces of sidelooking SBR. The results given in this paper may serve as a basis for comparison and a starting point for the design of clutter mitigation algorithms. Furthermore, the model can be used to help designing SBR's parameters such as orbit inclination, orbit height and so on, to achieve better clutter mitigation performance.
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